ALGEBRA

Lines
Slope of the line through P = (x1, y1) and P» = (xp, y2):
- Y2 =1
m= ==-—
X3 —~ X1

Slope-intercept equation of line with slope m and y-intercept b:
y=mx+b
Point-slope equation of line through Py = (xy, y;) with slope m:
y =y =mx —xp)

Point-point equation of line through'P; = ¢x1, y1) and Py = (x2, yp):

y2—nN
X2 — X1

y—y; =m(x —x1) wherem =

Lines of slope m1 and my are parallel if and only if m| = mo.
Lines of slope m and m, are perpendicular if and only if m; = — L

my’

Circles

Equation of the circle with center (a, b) and radius r:
@=—a)+ @ —b?=r?

Distance and Midpoint Formulas
Distance between Py = (x1,y1)and Py = (x3, y2):
d= \/(xz —x1)% + (2 = y1)?

Midpoint of P; By: (fl—;—’f% ﬂ%)

Laws of Exponents

Special Factorizations
2=y =+ NE—y)
P4y =+ et -xy+y?)
2=y == e+ xy+ 9

Binomial Theorem

(x +9)? = x2 + 2xy + y?
=% =x2—2xy +y?

(x + y)3 =x3 4+ 3x2y + 3xy2 + y3
(=3 =52 =322y + 3xy? — y3

G+ =x"+nx""ly+ 5
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ot (k>x”"‘y"+~~+nxy” Lyym

n nn—1---(n—k+1)
where =
k 1-2-3..... k

Quadratic Formula

Ifax2+bx+c=0, then x =

—b+ /b2 —4ac

2a

Inequalities and Absclute Value

Ifa<bandb < c,thena < c.
Ifa <b,thena+c¢c <b+c.

Ifa <bandc > 0, then ca < cb.

mon _ . m+n Z _mmn myn _ ,mn
o * x™ * &) x Ifa <bandc <0, then ca > cb.
—n 1 \"* X" . .
= — (xy)* = x"y" S x]=x ifx>0
x" y " .
x| =—x ifx <0
I/n = (‘/— {’/— = ,{1/—— (‘/_ 7 i = W O >
X X X X y A O eGP -« o
e Y Yy -a 0 a c—a ¢ c+a
ghin — Mym — (f/)_c)m [x] < a means |x — ¢| < @ means
—a<x<a. c—a<x<c+a.
GEOMETRY
Formulas for area A, circumference C, and volume V
Cone with
Triangle Circle Sector of Circle Sphere Cylinder Cone arbitrary base
A= 1bh A=nr’ A=1Lr%0 V=4%rr’  V=ma’h V=1inh V=1A4h
= labsing C =2nr s=r0 A = 4mr? A= /21 K2 where Ais the

(0 in radians)

N

h ,/ N\

area of the base

Pythagorean Theorem: For a right triangle with hypotenuse of length ¢ and legs of lengths a and b, ¢> = a® + b2,



Angle Measurement

7 radians = 180°

1° = I rad 180

=% 1rad =

s =r0 (0 inradians)

Right Triangle Definitions

TRIGONGMETRY

Fundamental ldentities

hyp
adj opp
hyp 8
adj

cosf  adj
sind ~ opp

1 hyp
sind ~ opp

opp
sinf@ = —
hyp
tan@:sm(a:(—)lf)—?i cotf =
cos8  adj
1
sec @ = = hﬂ csc = ——
cos @ adj

Trigonometric Functions

sin@ = k4 éch =r P=(r0059, rsin &)
r N

cos 0 = L secH = L

tan @ = > cotd = X
X y

. sin@ 1—rcosB

lim — =1 lim =

6—0 -0 0

¥ ) y
1+ y=snx ],\ y=cosx /
/. , .
T T T
2_
~14 -1+
¥ y
y =6sc x y=secx

sin? 6+ cos2 9 =1
1+tan® 6 = sec2 @

1 +cot? § = csc? 0
sin (g - 9) =cos 0
cos (—g — 6) =sin @

tan (g - 9) =cot 0

The Law of Sines

sinA  smB sinC

a b c

The Law of Cosines
a? =b%+¢2 —2bccos A A

sin(—6) = —sin O
cos(—8) =cos 6

tan(—6) = —tan 6

sin{@ + 27) == sin 8
cos(@ + 27m) = cos B

tan(6 + ) = tan 0

Addition and Subtraction Formulas

sin(x + y) = sinxcosy + cosx siny

sin(x —y) =sinxcosy —cosxsiny

cos(x +y) =cosxcosy —sinxsiny

cos(x —y) = cosxcosy + sinx siny

tan(x + y) =

tan(x —y) =

tanx +tany
1 —tanxtany
tanx —tany
1+ tanxtany

Double-Angle Formulas

sin2x = 2sinx cosx

€08 2x = cos? x — sin
2tanx
tan2x = 5
1 —tan“x
.9 1~ cos2x
sin“ x = )
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x=2cos?x — 1 =1—2sin?x

2 1+ cos2x
2

CoOs™ x =

-1+




PdWer Functions f(x) = x*

f(x) = x", n a positive integer

L1

ELEMENTARY FUNCTIONS

neven

Asymptotic behavior of an even polynomial function

Y
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inverse Trigonometric Functions

arcsinx =sin"lx = 0
. T T
& sinf=x, —=<0<-=
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Asymptotic behavior of an odd polynomial function
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Exponential and Logarithmic Functions

log,x=y <& a’=x
log,(a*) =x al%®e* = x
log,1=0 log,a=1

Iim a* = oo,
X=>00

Iim a* =0, 0<ax<l1
X000

Hyperbolic Functions

X

ef —e™*

sinhx = cschx = —
2 sinh x
e +e* 1
coshx = —— sechx =
2 cosh x
sinh x cosh x
tanhx = cothx = -
coshx sinh x

inverse Hyperbolic Functions
y == sith™'x <« sinhy=x

y=cosh™'x & coshy=x and y >0

y:tanh‘lx < taphy ==x

Inx=y & e =x

In(e*) =x P =x

Inl=0

I

sinh(x + y) = sinhx cosh y + cosh x sinh y
cosh(x + y) = coshx cosh y + sinhx sinh y

sinh~ ! x =1In(x +vVx2 + 1)
cosh™! x =In(x +vx2—-1) x>1

1 1
tanh"lxz—ln( +x) -1l <x<1

2 1—x

IOga (xy) = Ioga X+ loga y

log, (g) = log, x —log, y

1+

log,(x") =rlog, x

b
y=logyx
y=logx
y=logsx
y=logjox
" x
1 2 3 4
lim log,x = -
x—07F @

sinh 2x = 2 sinh x cosh x

cosh2x = cosh? x + sinh? x




